Walnut has a large number of chromosomes (2n=32), and there have been very limited cytological studies in this species to date. Since haploid plants have half the number of the chromosomes of the parents, they will be useful to develop the karyotype. In our 
INTRODUCTION
Walnuts (2n=2x=32) are grown in most parts of the world (Dandekar et al., 2004) . Iran in the Middle East is considered as one of walnut's centers of diversity and cultivation (Ebrahimi et al., 2009) . Chromosome studies are important for fruit genetics and breeding (Lespinasse et al., 1976; Schuster, 1996) and are used for research into taxonomy, phylogeny, evolution, hybridization, cytogenetics, genetic variation, etc. (Nathevet et al., 2009) . Current progress in molecular biology also requires more information about the karyotype (Bouvier et al., 2000) . The root tips of haploid plants are an excellent material to develop the karyotype and our study presents a tentative karyotype of a haploid plant (n=16) of walnut.
MATERIALS AND METHODS
Root meristems were obtained from haploid plants of 'Hartley' (Fig. 1) , a cultivar of Persian walnut (Juglans regia L.) obtained via parthenogenesis using pollen irradiated with 600 Gy gamma rays. The squash preparations were made according to the standard Feulgen technique (Lillie, 1951) with some modifications. The root samples were pretreated with 0.002 M hydroxyquinoline for 8 h (4 h at room temperature and then 4 h at 4°C). The samples were fixed for 24 h in 3:1 ethanol:acetic acid and then stored in 70% ethanol at 4°C until viewing. Fixed root tips were placed in aceto-ironhematoxylin dye for staining chromosomes (Lu and Raju, 1970) . The fixed root tips were hydrolyzed in 1 N HCl for 12 min at 60°C and squashed in a drop of 45% (v/v) acetic acid as outlined in our previous studies (Sadat Hosseini Grouh et al., 2011) . Arm ratios, average lengths and relative lengths were calculated using Excel 2007 (Microsoft) using a sample size of five cells/observation.
RESULTS AND DISCUSSION
In this research, an improved technique for counting chromosomes has been developed in haploid walnut root tips by modifying traditional methods described by Lillie (1951) . The analysis of karyotype shows a mean chromosome length ranging from 1.55 to 3.53 µm (Table 1) position of centromere, the chromosomes are widely ranging from metacentric (10 chromosomes), submetacenteric (5 chromosomes) and subtelocenteric (1 chromosomes), according to the terminology in Levan et al. (1964) . The basic karyotype is proposed idiogrammatically in Figure 2 . Because of the small differences between the 16 chromosomes, we could not clearly differentiate the chromosomes by the arm ratio alone. For a better differentiation of the chromosomes distinguishing features such as C-bands will be required. It is evident that haploid plants will be useful for future investigations. In combination with the FISH technique, specific DNA probes may be localized in the walnut genome in future. Fig. 1 . Haploid plant obtained from ovum of 'Hartley' Persian walnut using parthenogenesis induced via pollination with pollen irradiated with a 600 Gy dose of gamma rays. 
Literature Cited

